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The OSHA standard for cadmium fume is 0.1 mg/m3 as an 8 hour TWA 
with an acceptable 15 minute ceiling of 0.3 mg/m3. NIOSH4 has 
recommended a TWA limit of 40 ug/m3 with a limit of 200 
ug/m3 in a 5 minute sampling period. The ACGIR recommends a TLV 
of 50 ug/m3. 

Zinc: 

Zinc oxide fume causes a flu-like illness called metal fume 
fever. Symptoms of metal fume fever include headache, fever, 
chills, muscle aches, nausea, vomiting, weakness and tiredness. 
The symptoms usually start several hours after exposure. The 
attack may last 6 to 24 hours. Metal fume fever is most likely to 
occur after a period away from the job (after weekends or 
vacations). High levels of exposure may cause a metallic or sweet 
taste in the mouth, dryness and irritation of the throat, and 
coughing at the time of exposure. Recover,y is usually 
complete.7,18 

Chills have been reported in workers from exposures to 
concentrations of zinc oxide fume below 5 mg/m3, 

The current OSHA standard for zinc oxide fume is 5 mg/m3 
averaged over an 8 hour work shift. NIOSH has recommended that 
the permissible exposure limit be changed to 5 mg/m3 averaged 
over a work shift of up to 10 hours per day, 40 hours per week, 
with a ceiling level of 15 mg/m3 averaged over a 15 minute 
period. The ACGIH recommends a TLV of 5 mg/m3 TWA, and 10 
mg/m3 ceiling. 

Copper: 

Most reports of copper toxicity have consisted of gastrointestinal 
symptoms following ingestion of copper contaminated foods or 
beverages. In some cases, abnormal liver function tests and mild, 
transient jaundice have been seen following ingestion of large 
amounts of copper. Other systemic effects include episodes of 
hemolysis in persons chronically exposed to copper which may 
result in hemolytic crisis. Rare cases of renal failure have been 
seen in patients ingesting large amounts of copper.l4 

The current OSHA standard for copper fume is 0.1 mg/m3 as a time 
weighted average. The ACGIH recommends a TLV of 0.2 mg/m3. 

VI. RESULTS AND DISCUSSION 

NIOSH conducted the environmental survey of the process as it was 
performed on the day of the survey. However discussions with both 
current and past employees indicated that working conditions may 
have been different in the past. Although the process was 
described as essentially the same, an older furnace was used 
between November of 1977 and March, 1979· An old furnace was 
observed during the walkthrough located in the back corner of the 
building near the steel storage area. Employees described 
frequent small explosions (loud popping sounds) from the old 
furnace. 
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The sampling results from the present operation are presented in 
the following table. 

.. 
Environmental Sampling Results · 

Collected 1/29/82 

Air sample results in micrograms per cubic meter ugjm3 
Wipe sample results in micrograms per filter 

Sample Description Zinc Nickel Copper Tungsten 
Furnace Area 5 high N.D. 
Furnace Area 5' high 31.25 N.D. 2-5 
Operator (personal) 2·5 N.D. N.D. 
Diamond Room Area N.D. N.D. N.D. 

Wipe sam12les of approximately 5 cm2 surface area. 
6' on machinery N.D. 
3' on machinery 33 6 11 
Floor 210 57 220 
In Fume Hood 8300 43 220 

Cobalt 

N.D. 
N.D. 
N.D. 

N.D. 
5 

N.D. 

•w.D.a Below the limit of detection which was 3.75 ugjm3, Bi and Co. 
2.5 ug/m3 Cu and Zn. 

Cadmium Sample Description 
Silver Soldering (personal) 
Silver Soldering (area) 

20.8 
29.2 

Occupational Exposure Criteria 

Substance 
Cad.aium 
Cadlli.Uil 
Cobalt 
Copper 
Nickel 
Zinc 
Tungsten(soluble) 
TUDgaten(insoluble) 
Dust of Cemented 

Tungsten Carbide 

OSHA 
100\18fm3 TVA 
300ug/m3 C 
100ug/m3 TVA 
100\18/m3 TVA 
l()()()ugjm3 TVA 
5mgfm3 TVA 

+ug/m3 a micrograms per cubic meter 
mg/m3 c milligrams per cubic meter 
TWA • Time Weighted Average 

NIOSH 
40ug/m3 TVA 
200ug/m3 C 

15ugfm3 TVA 
5mg/m3 TWA 
h#!.fm3 TVA 
5mgfm3 TVA 

Greater than 2% 
Cobalt, use Cobalt 
Criteria. 
Greater then 0.3,% 
Nickel, use Nickel 
Criteria. 

C • 15 minute Ceiling (5 minutes for cadmium) 

ACGIH 
TVA 

50ugjm3 
50ugfm3 
200ugjm3 
l(}()()ugjm3 
5mgfm3 
lmgjm3 
5mg/m3 
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VII. 

Current employees have not complained of any adverse health 
effects resulting from the work environment. 

'I 
~ 

CONCLUSION 

Based on the results of the environmental evaluation, NIOSH 
determined that as of the date of air sampling, exposure to 
cadmium, cobalt, copper, nickel, tungsten, and zinc did not 
present a current health hazard to employees. However, a 
description of the previous process conditions suggest that 
exposures may have been greater in the past. 

VIII. RECOMMENDATIONS 

Since exposure to the heavy metals was controlled well within 
established criteria on the day of this survey, no 
recommendations are made at this time. 
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